Long-term potentiation and postconditioning potentiation--the same mechanism?
Stimulation of the perforant pathway with different stimulus pattern was used in freely moving rats to elicit classical posttetanic long-term potentiation (LTP), paired-pulse potentiation and postconditioning potentiation which appeared after using the perforant pathway stimulation as a conditioned stimulus in a shuttle-box learning paradigm. The changes in amplitude and latency of the population spike were compared. While in all experimental groups an amplitude potentiation of the population spike occurred, the changes in its latency were different. Only after inducing posttetanic LTP the latency decreased together with the amplitude increase. Postconditioning potentiation in good learners, however, was accompanied by a latency increase. In poor learners, on the other hand, a latency decrease immediately after the training session was the only change. Paired-pulse potentiation which occurred with an interstimulus interval of 50 ms, was also accompanied by a latency increase. The results indicate that the mechanism of learning-related potentiation cannot only be long-term potentiation. Even if assuming an involvement of LTP in the synaptic changes occurring after learning, it seems to be modified or overlapped by another alteration. Considering the similarity to observations after paired-pulse potentiation, a recruiting phenomenon can be assumed to contribute to these differences.